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(57) Abstract: 

PURPOSE: A method for manufacturing an electrochemical A 



of the case(50). One end of a cathode lead(22) is electrically 
connected to the cathode and the other end of the cathode 
lead(22) projects to the outside of the case(50). The case(50) 
has a first film (51) and a second film (52) facing each other. 

Each of ends of the anode lead(12) is connected to the anode(10), and the cathode lead(22) is arranged to project 
to outside from the sealed portions resulting from the joining of the edge part(51 B) of the first f il m (51 ) and the edge 
part(52B) of the second film (52). 
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device, and the electrochemical device are provided to reduce 
internal resistance by maintaining proper charging/discharging 
characteristics even when an electrode and a separator are 
integrated with each other. CONSTITUTION: An electric double 
layer capacitor(l) includes a planar anode(10), a planar 
cathode, an electrolyte solution, a planar separator, and a 
case(50). The cathode and anode(10) face each other. The 
separator is adjacently placed between the anode(10) and 
cathode. The electrolyte solution is impregnated in either one 
of the anode(10), the cathode and the separator. One end of 
an anode lead(12) is electrically connected to the anode(10) 
and the other end of the anode lead(12) projects to the outside 
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(V) (I) a^r (II) Ji^ yF^-2j-5>i^. 

(D(i)-f-a, 4^-^11*^ 7fla^- a^*>t t^^-^1*# *i*3*}7] Ej^t ^i|*J4. (iO^-H^, -Tl^^l 

■§7-1^^^ Aj-Efl^ ^^1^(0] -5>, ^^.oll ci)-^ r^^L^i^j olel-oi *Vcf)oj JgAjsl aj^J*H(ol s>, ral^^(l)j e^-oi 
(iv) * ^1^^11(1) 4^1^, ^ 7)l^ftl a] t£^sl .^3J| 511^^^; ti fl7l?!: r ^1#--*ll(2)j 5f 

jl tb^)# (v)^#^(2)# tb #3 7> c i-?-7llS) Al-ojoU ^xlAl^, ^ 7b1^-7fl *l^g: ^4}-^ 1 

^.^1^7} S-^ ^^14^ 7J71S1-*}- ^Hl-ol^ ^ fe4. 

5E, °1 (I) Tj-f , ^ ioj ( v )sq ^7|H) ^7jollA-l ^A-lel^- nflofl, .51*^1(2)^ tb ^S-4 7}<g-!f AflS 7><y-5>&| 

#4. i^tb, ^.S.^ 44^, (iii)si & 7>«^-^si a}o^ ^^1^^, si ^>si 7}«Jf7.H ^s>] 

4^51 7}<i«H21«l ^il^l 44^-1 7l<y-*lcl)ilS«|, ^^^11 ^ 4^-^l*°l 1^11^-tI- 4^(7^1 1 ts£/31t= 711 2 

44)* 4^51 #4. 44°1, 47144 tqw>«*l^ ^^fe 3* 44 SJji, SM 4#tb 44 4^1 5# °]<#a\ 44-^- 

s *H£ #4. 

(ii)(i)44, 4^^11#4 44 7fla# af54 4^144 ^4 471 ^4 44#(4^ 7i#4 sl^^ 4°11 3£4^^± *i 
s s«V<sl-7] 5J)^- 2:^)1 flr^-. (ii)o]^A^ -j-.^4 ^?d4 4°il £i a^r 4a44. (iii)44°ll, ^4^11 4°11 -ta a 
¥r 4i4 44#s ^14^4^ 44 4 = ^1^4^, ^44 4°1l 44e]4(4 4^°11 4^ 14 214)4 4^4 4^^114 
(44^14)°! ^44 ^4*H(°14, r 44*ll(3)j 4^. 44)# 1^4. (iv)4 44 44^11(3)4 4°l°ll, 4£ 4^ 

7-11 ^ ell 1 £|-& 444 ^4^1(44, r 444(4)j Qsl 44)-& 4^4. (v)«j4^1(4)# 4 44 7>«-f^H 4 e H ^ 
444, 4 44 7>«47ll 44 4 4s 444 4(1)4 a44 444^ 44 4 4sl(ti)s4 7>44a^4 44 4 ^4 
4 s 34i, ^4*11, 4^*114, 44^144, 4^^114 4 ^4^71- 4s-)4 44s 4444 ^4 1^1144 4444 444 
i i^ll* 1^4. 

5£, 4 (ID 444 44, 4-9-4 444, (44 444 ^4°11 444 4444 ^14, 444(4)# 4 44 7}<gJf xfl s 7} 
444^ 44. JEtb, 4-Q-4 444, (iii)4 -S L ^°I14, 44^11(1)^ 4 44 7><a4^4 a>oi^i 44^^, 4 44 7>« 4 
711 44 44^ 444 7>44( T £4 4-S-4 444 7f444)-*s4, ^44 4 4^444 1*1144 44(4 1 44 44£ 
4 2 44)4 44-t 44. st, 4444 4 44^ 34 44 4^i, 44 4^4 44 44 54 444 

44 Jis 44s 44. 

44. (ii)444, 4^44 444444 4 



(iii)(i)44, 4-^444 44 ^\ a# ^444 44 2:4 

44 £i44. 4 =11, £-cr44 44444 44 4^1444^ i4i?4 £-cr44 44 2:44 2-14^ 

^, 51^4^1 45L, 444444 44 sl-^44 ^44 44 2444. 49444, ^144444 444 S24 
s 4 444^ 444 4244, 44 44 44 44^ 444-^, 444444 444 14444 444 4*44(44 
44)4 1444 444(44, r 444(5)j 44)4 4t4. (iv)4 44 ^444 444, 444(5)4 444 4 
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r ^%m6)j ^jl «i^)-ir <m=^}. M^%-$\(6m 7><gf-^^ ah^ ^iai^ ei ^ 7}^^-^ ^ 

^ ^(1)21 ^^Hr 1*1 3 ^5L(Tl)S7>««Vi>.i i L«| ^^5] §>J1, 33*11. £H&S|1#. ^5] 

eiH^, ^ ^^}7\ o]$$:&tfjz i^ism 11*11*1*1 t\u}o]±L ^*ns ^13-. 

Hi, *1 (III) ^-f, €-Q-<i ^^i, (v)^ «^B^ ^^a-1 afl^, Ajf-^l(6)-& *t ^ 7>1-f-^S 7>SJ-*> 

^SHl, (iii)^ -S^gH^l, ^^31 (5)^ «1 7>«Jf 7fl A\o]6]} *1 -#21 7}<g-f *H ^2} 

7^tr 7><g^-(H^ €J3-°ll 7}^*^)-* s«l , ^1mHHb| ^! 4^*H#°1 ^is}*! 3^-* "il^SL Hi 

*l, ?i7isj sv qw}oii 3 i ^2-^ 9>a| 71^*1 5^ ^ilS 

(IV) (i)-?--a, U}^^ ^ TTST-g].^ ^^«>7l ^1*1 ^5i^-((I)oH $1^7^ 5L-^<5!j ^ofl iSl-S]^ 

-8- "flfi- ift^ 3^4*}^-. (ii)*l<>H. ^S*r£ ^BlHE^ ^6)] JZX at o] n. ¥- 

5i#ol ^jEj^jolEi ^2} ^1^ £6)7^1 ?J:5L4l=- ; ofl-ft e.^ ^£#21 7J5L, ^ <g Afe-l^s ^-aJ*Vr^. (m) 

^-§-°ll, ^1 s*| 211 °1 ^1 ^ ^^l 5Etr #isl fr^SL °]^f-°]s.)\r #4 ^sfliSH, 1^*1 3(-& ^ °11 ^ H^l 

a!)^ ^21 t\-^%-(#=?-^%-)o] 1^ ^*^l(^l«>. r ^^^l(7)j *MM- (iv)*l ^s-21 3 31 31 3 *H 

°ll, 3f^(7)» ^1*1 ^f-^(ol§>, r 2j^-^l(8)j el-.n *1e1)# ^fecf. (v)^#^(8)» ft *&$\ 7}<*^7$$] *}e>]6{\ ^a] 
*1^, ft 7 ><a-V- 7fl ^ ^MS. ft«r* *1(1)^ 27i-e- "jTr^Sfe ^SL(T1)S«| 7>«^o.JL«| 1^5] 

SB, °1 (IV) ^-f, ^A°ll (v)^l 1^5] ^-^^1^ «^5]l-nfl^, ^^-^(8)g- *1^>^ 7l«Jf7flS 7l-^-«h 

^51 HI Sl, |i«11 14^, (iii)^ ^^oflAi, 21^^1(7)3. ^-iSl 7><gJf ^fl£l A>ololl igxlAl^, 6l ^>5l 7>-g-f-^ 

--1 7>««>(ii*l MliL^l al-el-A^ 7>of flrDo.iWl, Afl 31 jfl ol ^ r}^^l^ol ^^sl-*l <£<*]±. 

iE«l, ?i7l^-«?- t^Hi i^i- 3^ fiS S>7l ^ji, ^ 7l^«V ^JAI^ 5# =?-*§ °-3. v}<^5. ^A. 

(V) (i)-f-a, ^^^1^21 ^-Aj 7fla^- a^fe q-^-^ll* ^^^1-71 ^l*!:£^°Jj c^^l^oi ^-aj 7llstits}fe q- 
5-^11* *J ^*}7l fltl 2-^11*1 c}. (ii)E.S-^ *1~8-SM AlH«j£l AS-n^t^r *jAj«lrl-. (iii)AlH*j 

' ^5lEllolE-l* 4^T^. (iv)rq-a-ofl , ^Ai^l, AlE^^ cf^Tll^, Al^^o] ^TEleflolE-1, Al^Sjol 1^^^^ ^ ^71^-- 



*1 aj^^v ^^^1(°1*>, ri !#^K9)j Bl-jl (v)^#^l(9)# *1 7}<S^fl2l a>oH1 ^7] 

^, *1- ^ 7> c M-^-7fl ^-51 ajols. ^(1)51 2:?I.# ?>^«j-fe IaIbI ^SKTDS^l 7}^3.S-4 < M^b1 

^, ^^*n, ^ ni b)i 01 b| , ^*n# ^ ^^^7} oibi^; &*]s. h^sh <a^^^ ^71^ ^^01^ ^ 



a, o| (v)^| wj-^^1 ^-f, &7\$W cly)-o|_A T^^l^ 3^ -51-71 ^A-l 7|^ei 74^ej 5^ o|aj-s] ^Aj o. s ^ 

Hl*l, «"^51 7l7lS}-«l- Clfl>Ol7-.«l ^ll^Ho 1 -^^^^ ^11 1 Aj^ 7^1 2 7iq-O.SA^ ^r^Aj-6) ^ Aj-^- ^ ^ A>-g- 
>flSS| 511^1^^7-1 ^^Aj-2] ^Kg- tr^ ^7.111- AV^-S>^ .74^1 H>#3| «>£].. 

elS.^, 7)1 1 Ai^-, ^sj^ol^ ^ All 2 ^^-^-S ol^-^Alir ^7la^^- cltf}°l_^- -& ^ »7l «H^-°11, 

?i7lgj|-«l- r^^rtl^ 7>.^21 al-yf-^ 5}-gr Jit} ^-rtl§>ji tusj- i^rf ^^711 Q ^ oj^r}, a. Tfl&^l, 

^ ^ 3 o l Sl-7> -g-ol*! -7-Aj^ ^ 7i7lSi^ rlwl-oli-i- iLtj- ^-ol5>7ll -7-Aj^ ^ 




*|7H, ^ yl^l 9i^^, 1 7> t ltL7H ,^^11 Tj^-, ^|SH ell o| HH ^1 2 Ai^ofl ufl^l-aj, o|g-o| Bjzj- 7 >^*1 

7}^5>^, -7. 7>a]o| ^•«^e). s . '#«^lS.JfE|5l «^TE7lle|-5L 

31*1-, 7l-«Jf AV^-erl-^ ^-f , «A-lel ^^o]]Al, f] «VS1 7}«Jf ^Hl ^ «fl ^**im 7>^- * ^EflS. ft 7>«Jf 7fl 

^21 Alol^ *1^ 7>9Jh1-^ 74 Ol V\^f,\v\. 0}Q 7^0] Aj^^ll# 7><y-*l 4J-EflollA| 7}ftP.?.*|, ^ 1 T^^, Afl 5t| =Ell O] 
^ £ 711 2 Al^-Ol #^-§>7ll -daV*l ^71^ ClB>o]^ -g-Ol«}j! a*l c]^ tJ-7] §1-711 ^ ^ 51^. 

if- al^sl 71 7l 
«1 ^--g- iL^- 

^1, ft-^ ^Al^l^l 4|MlJf2l flflAl«J-CL3.*i 7}Jl^o] SJ-iL^rf. 31*1-, ufl 

Alf> ^-ft a^- rf#*l ^*1 713171 7j-_V7> a-iL^2l- ^A)ofl, ^ ol ^ Lfl«-2l Tisfl^ -g-ofl^l Aj h.*) ?fl ol ^_ 

■^-AJ ^1 7-1121 ^iflJf2l ^.^a.iq.x^vfl^oll T3flAl*Vo.S«| 711 o|i tfl^^l Ssl^l *°J]S1 ^^-*°11 21*1^^ 

%£\ -«-Aj5l Tjsj^ ^sMl u 0 >Al*l ^ olrf. 
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o] S _^ i ^^.S] 4 A S4 s 0 Mf^ 4444 4442^ J±4 -g-<4^ 5E«1 J±r:} ^^S}?]} ^4j4 ^ $1 

4. 5&4. "444^ 444 44*1 4444 4^4 444 47114 yJ-^-i- 5^44 4^<44. ^4^1 ss)^41 iE*l ^ 
44 4^1 44 4444 44 il4 44444. 

i&tt, 4 4^ ^7lS]-«[ t^M^ ^o]jL 4444 ^-o]^- 7}jL^-i 4^r 44 i4 444 44 

4°1 1434 4l°li-& A]-§-s>^ ^4<4^ 47144 tqy>ol^ x>xll*] ^AJ4: 9|st1°-5 4^ 44 iL4 -g-o]^^ «v ^ °J. 
4. ^- 444, 4 4^ ^l^J-^Hfe ^4 4 4447} 4<44 ^44 44 47144 r]wHi» -g-ol^l ^xjsv 
4 $14. 7L "fl^l, 4^ 44 oflu|*l 4<4441 ■g-a-Al^ ^ 5l^r 4AH, #71 r^H^} ^ *1 5] o] o\ *V 

4):£ 4<4441 4444 4- $1 r]-. 

IE. 7}7l4ej- tqHl-o]^^) "^||^ 4M4 ej- ojg]] ^7l^«|- tqnl-o] -%-?]^k S444 7 A4^4 ufl al oi] 

^^5]t 444. °H 44^, r 44EM4 4 44^1 ^144 y]^rSLS. 5}\± All sj 4414 4£j 4 ^71 

sf*v tqwfoi^^ ajcfl ^]s. t 3|cfl 7 >s, a|cfl ^44|4| 7l*f5]-^ ^-g-flxl^ il ^Ia] si *il 4 41 4 «l ^1 7] w|- o] ^ 

aj 414*14 ^elc}. Al^S, ^7l5}S1- cl4°l2i# ^cg 44^141 4444 ^4, 444 4^44 *H 4144 

4514 ^4 44 41, M^^t 4 444 s||a|-o- 7|^-*.S. 44 414 4IH4 4514 4444 4 44, i«j ?H7f7|7| 
ifl^ «V^^ tflu ^?i(dead space)!- A ?1 A o v ^ 41 >H -fi-sL*>7fl *l-8-s>t ^<^I^ ^A-sn^tl-. 

iE*t, ^ yJ-^^gr ^ 7l^*V yJ-T^cV] ^7l^-«|- rq-Bl ^l^Hj-al §^ -ofl ^§1] 03 ^ ^ t ^^Sj-^ tqul-«l 

71 t^on i-n^^« 0 voi ^a>/n as, ^* ^ %m. 

4 ?i 4- t' 4 oil ^1 4 '{J 

<a €Al^Bfl(xl7lol^^ 71 41 A] El )# £Al§>i- ^^S.olcf. o] £ 1^ D_7]$\-&- ^^01^(1)^ ^ t^t^ ^l7lS(-«}- 
401^6] ^3.^^^ ^^-51 ^ ^Al^Eflol] o]«lj ^2:5]^ 3HT4. 

£2c£ 1°11 5.Als>^ &7]$rn clyj-ojid)*) Lfl^ Oo T=^- (10 )^ ^#^011^ g- ^/fl£ol^. 

a si, £ 3^: £ I 0 } £Als>^ ^7l5"l-4}- ri 1 Hfol ^-f- £ 1^ Xl-Xl-a^- tcfe^-A-] ^tlsl s\ ^ltf[Eolr}. a&l, £ 
4^r £ 141 E.a1h>^ S71SJ-S}- tjHH Ail- E- 1^ X2-X2^1* l^*! ^^^1 ^JL-^ E.Als>^ £Aj tligsoj t}-. 

£ 1 41a] £ 541 SlAlsKr v}<% ^o|, ^7|o|^ tH41a|e-1(i)^ ^s, A-js. cH^sfe ^^r^^l <y==(io; 4 1 ^^-) ^ 
^(20; 4\ 2 &^r)*}, °<J=^-(10)=V -§-^-(20)31 avoi^i) oi^s>oi HH^lsl^ ^tf^o^uo)^ ^ 

(10), -i-q-(aO) xfl 35] 511 ol^(40)^^l ^-^Sl^ ^1*11^ -8-^(30)3|-, «llr* 'S^lfJ: <^-g-«i|-fe 7)101^(50)^, 0 0 t ^- 

(10)41 51^51 1 S^7} ^7H*S ^#51^ ^Alofll ClS-3i<q ^^71- ?fl o] i(50)Sl ^ -f-S. ^-g- 2]S-(12; 

711 1 5l^)Sf, -§-^-(20)41 tb«f^l ^-f-^ ^l^iLS. ^^fSl^ ^Ajoi] u>s^^ ^Tar-f-7> ?fl°l2i(50)sl Sl-f-s 
-S-4-* sl^(22; ^1 2 e]^)S ^e|<H $14. 

^7H, ^oMj (10) gj r -§-=fj (20)& €^31 ^SlAj-, ^71^ qwl-oli(l)2l H 0 >.xl Ajcq o. 7]^^ 7J.^*V ^ 

°|i4. 

O-Eqjl, ^7lSf*}- ClH>ol^(l) fe o]s}c}] id^sfir -7^-1: »2 $14. °l«>, £ 1 44 ^ 9°H 713:^ g- ^^1^^^ Z\ 

41^1^(50)^ S4 71^4 44 4°1, 4i tfl44fe 4 1 4#(5l) h4 ^1 244(52)# 4^ $14. ^44 ^ 2 ^1 
i= TJ-oi, 01 XI7I451- cl^oiidjon xll 1 ^#(51) 4 ^11 2 44(52)4 44=1 <^ ^, 7ll°li(50)4 

*} a^J- ol 2jA>7}^A o >oi rfs.-g-, e. 2 oil £LA|s>^ «J ^/H (X3-X3)°11 4°14 44sl, ^144 

^44 44°1 cfl^*>fe 14S4 7l47>el4^1^(£4 ^ ^ 1 44(51)3] 7>47>el4(51B) 4 *fl 2 44(52)^1 7p 0 >7> 
el4(52B)# ^^1 jl, 4444 444 4^^ $14 a1 §1^ ^^-(^-g-^-)^ 4^s*l ^4=1^ $14. 

^e]ji, 1 ^#(51) 4 4 2 44(52)4 14^1 344W4 444 444 44 4°1 44444 4141 ^4^ 4s 
cflfsfe 4(F5l 4 F 52)# 4^ 47144^1 444 44 44414. ^714, ^ si *si x] 1 ^^-(51) 4 4 2 44(52) 
51 zv zv^ 7 ^j-x>el^# r^^j 51,37 sic}. 

ols«], 444(X3-X3)4 44°11 4 1 44(51)4 4 2 44(52)4 ^44471 414 4444 4^14 4ii-7> 4°147l 
44°11, *fl°l^(50)41 $1^4^! 4444 S4 4444 4 $14. =l 44, 47|44 i44°li(l)^l 44=H4 4 44^1 
4144 y]^SLS. 44 414 °1144 4£4 ii4 4444 4 $14. 

=lz]5l, 4 4*4^1 Eil ^ ^4, £ 1 4 £ 241 £*144 44 ^r°l, 4440H ^144 444 el ^(12) 4 444 e|3=(22) 
4 44^1 44 444, 444 4 1 44(51)4 7H-7>eiJf (5113) 4 ^1 2 44(52)^1 7>^-7>eiJf (52B)# ^44 444 
<4a1 si«.?. f#4fs uii ^1 si cv) 51 r}. nelji, ^q-^. e)n(i2) 4 444 4^(22)4, 4 l 44(51)4 444&14 
(51B) 4 ^f| 2 44(52)4 444ei-f (52B)ir 4444 ^o] ^Aj^g 7l-«Jf xfl<a ^^(93; £ 15 4204 4 44°^ «m 4 
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E4, 4 1 44(51) 4 ^ 2 44(52)4 ^SHr 444 7K£L^4 4fe 44*14. 4 4°1^ 4444 4°147l 

ttfl^^l, 47144 440^4) 4^4 ^aj-Q- 44^ o.^ 4 ^ 44 ^ 44<4 4^ *H oflui^l 4E# -g-ols»fl 4 
444 =r 51^ 4aH, 4444 ^4°1^(D4 4*1eM4 4 444 434 4^ 3]4 ofluixl 4EE 4°14 

4 4434 1 514. 

°1 444 7>A^-g; 5>if, 44°14 S-Sl 4^5|4 e^xln]-, ?floli(50)*l 444 71^1^ 7j-c.4 44Aj4 4±L44Al, ?fl 
»li(50) 44^4^1 ?floii(50) 44^4 44^4 444 4°d ^ ?1H2450) 44^4^1 ?]4l2i(50) 44^4 ^"Sfl 4 
444 1144 S44-5-S 4444 4^41 444 44°H 4444 44 444^1 ^44^ 44, 4444 44 
4 nfl*l=|£r 4444 «ME 44 r 44 ^4 44j 4 4°1 444 44. 

^1 1 44(51) 4 4 2 44(52)^3. a] 44 7>44 44 3t444 ^-^4^ ofl* 44, E 6 4 £ 7i E44fe 4Aj4 
44 i4 444 4 4 514. 

£61] E444 44^4 44(53)4 rz. ifl*S(F50a)°(M 43114 4^<i ^444 4 A J 4^14^ sl44^ 4(50a)4, 
444-^ 4(50a)4 4^ 44 4(44^1 4)4°H afl^5l4 444(5044 444. 5E4, E 7°ll EA)4±^ 44 ^4 ^4 
(54>&£ 6°ll Ea14^ 44i4 ^(53)4 -^44(500)4 444 4<4 ee4 4^ 4444 4444 4(50b41 4^1 
4 444 444. 

4 1 44(51) 4 4 2 44(52)44 44 7>44 44 i4 444 444 ^^Jf-^ 4(50a)4 h144 1 °1 4^1 44 4 
44 4, 4444 4^1 444(5044 4«14 2 ^44 44 44 44^471144 s.*l 4^514 ?>44, 41 7l^ 44 3T. 
4# iL^ 'Sfe 5L 7°11 E.A14 ^^-(54)4 tJ-o], ^iflJf^ #(50a)4, ^^^f^ #(50a)AS 

-?-4 7}^ t\. 7fl°li(50)4 4^ «H yfl ^1 =1 ^=r 4^ ^si-f-Sl #(50b)4, 3lMl ?-4 ^(50a)4 ^l^-f-^l 

#(50b)4 A>ol6fl ufl^s]^ ajolE- 1 ^-^r*(50c)# 3# ^1^ 4 ^ s) «H 91^ ^o] jitf h>^tO 44. 

^tfl-f-^) #(50a)-5: 7>JL^^ #°1J1, n -r 1 ^ 7flS^r 7>JL^8* ^^1?!^ T^ol 7}^}5L, IE«t, A>^-E|^ 

cfl*l- ^vji ^ ^*1 h:«1- @-(*7l ^ ^) S ^d*fl--a -8- OJ i^ ^ 

-^^ cfltt W-^o] ^ *S SZ^ A113.7} w>^^*l-c>. ^-fl, #2l<sfl^fl. #5lHS^l, #e]^m?lti: 

E. 7°11 E>1£ ^a^- 1#(54)4 ^Mlf-^ ^(50a) "l^^l, ^1^1 f-^1 *(50b) ^4 ^ojsl ^ 

4 »1 ^"^ ^Ml^ ^71 *liflJfP-l ^4 ^Aj X>-g-*fl £ ^4. a^l, Ol ^ 

Aj ^.xl^fil fo S A^ olll- s-c^ l-ri]o11^4E^flS#^olS(PET), #^o]-nlc(M-<a#) ^51 <fflxiqol^ f?}iE)o S 

ol ^7l4|-«|- tl^^l^^ ^-*l, <&=■%- elE(12) ^ -S-^-g- e)E(22)7> ?fle>li(50) ^-£-51 

^■g-^l, ^(10) ^ ^(aO)^ cflSM ^*!;th 5L 8& E EA]sl-^ ^7l3?-«?- 440)^4 ° o t^(10)4 7l^ ^4 
<|J «^]# EA|§|-ira.^ 4^Eo|cf. £ 9r E 1 °1| £A|S^ ^7|Sf*l- clal-ojid )S1 -g-^(20)4 7|^^-Ajs) «y o}| 

# EAl§f^- a. 4 ^.-^eo14. 

£81 EAl<sKr v\s% ^^(10)^ ^17>4E^# ol^.«H^l^ ^^1^1*(16)34-, A J71 ^7J^1]^(16)AJ 

(20)-Sr ^Ai^l(26)4, A J-7l ^Ai^l(26) A o >0 11 ^ A J?1 ^4^5.^4 4^*I1S °1 -t-^^l^ 4-&^l*(28)ilS °1 ^1 

^^d^l#(16) ^ ^^^H(26)fe 4-^^ #(18) ^ 4^*l|#(28)i5-S4 ^*>^ ^^} 7 ]} 4 otrz^^nq 

^ll(26)SAl^ ^4tt ¥^1 w^rJlH S ^ 51 cf. 

^^1#(18) 3i ^^1*(28)4 ^i^^E-^^ H-Sr c^^l <y7>4, 4^*1] ^^^Isl^r ^^l:^r 51^ 

^^4^r A-11 3El ell *1 El (40)4 'gal-^ TgiltfE ?l3H! T B # ^7>^_Aj ^] ^ <^| c i^^i^ ^Aj^- ^ji 

^ S*l *1^5l4 ^71 ^^AlBjofl A>^-5|J1 9lfe ^21 *^Aj ^*>^ 4^^#°11 

A>*5l^ 51^ ^4 A>^-S> 

7> ^J2-5J4 5}S-2.<as 4^ ii^ (delayed coker)S ^2:^1 44 ^-=L^ 4)4 4$(Kffi) ^ ^ % 

SLS.^ ^^a1^ fii S-^fl)# 4^ AHS4 5U 51^ ^4 a14§ 4 514. 

44^14 si^r "871^ 4^]SAi^ 4# lriJi4(T B =200 o C), #h4H ^444 isl 44(T B =230°C, 

4, r PTFEj 44), 44#4 tl l^^ t ffl(T B =i40r, 44, r PVdFj 4-ii 44), 4^534 B l4^l S(i B =70°c °14, 
r PVdCj bI-jI 44)4 4444^11 ^ 4 514. 
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=L Si]°l 24(44-^1 <a^V, 4434 51^ <S7}i43 43 «l2]o] 43 7flxL°] 444 rz. 444)4 43 443 3 3 & v: b4. 
34. 44, 44^443 51434 4343 2]4 5143 ^S^(-7>^1-^ 4)7} ^7}£]3 3351 #4. 

34(10)4 44(20) 43 3 433fe 43 333(40)^ 43 344 4434 44 3£«>£l^ <&7}±.$ 433 ^Sj-^ 
T B iL^5L 4^ <?143{T S (>T B )}4 £3L *14 4444 £jl 214 44434 44r 434 431 43 443 3 

4 f^, 4433 474144 4333 4 5] 4344343^3 4434 43 3334 444 4 Si 3 44. 

34 44, ^13 3 3 3(40)3-34 #5H4 iffl(T s = 120 °C), 44^-3_44(T s = 150°C), #e) -41 2^1 3.(T S =240°C )3 

*14334 34. *7l 442] 44^4131 T s >T d 2] 24 4 444514 4434 3144 74. 47I 443 432] 44 

42] 344331 T S >T B S1 244 444514 -g 434 244 744 g- 4 $44. 31*1, 443_444>300°C), #5H^*11 
i4(T s =240°C), 43H3.44(T S =150"C), *4 44334T s >250°C)iS- "14334 n4ilS43 4 aj s| 74 <^ ^ 

43 7fl =S 34334 3443^37] T S >T R 21 244 444514 £4^4 244 44. 

T S >T B ^ 244 4444 4434 43 ^434 l?}^ 444 ^13333(40)2] 4434 24-°-344 o^l-a s 
4, 4^Jl44 443.221 24c>14, PVdF4 433^b]1 24 s- ^ e>J4_ 

iE-4, 44(20)3 433(28)4 44 4*3 4434i45- 34334 444 3^(22)3 44 443 ^/HiLi 4143 
31, 444 3*422)3 4^4 444 3 3 -^-(50)3 34S 44331 $14. 44. 44(10)3 4143(18)51, 44 44 4 

3 H4 4iS 014^4^ 4^4 43= 514(12)3 44 444 ^7|^5.s 44331, 444 el n 514(12)3 444 4 

44 3 3^(14)3 si 4s -345131 44. 

433 8-3(30)4 ?ll«li(50)^ ^14 5 *4^1 44sUi, =l <£ -f ^ 44(10) ^ 44(20) ^ ^31511*1^(40)^ ^1 -f <=fl * 

e l 4^(30)4 4^1 ^5|^l ^ji, ^421 5H 3 fl^^l ^^1 ^71^-4 ^h^I^^I 4-8-3 SZ^ 

€ 4-8-^, 4714^ #4-8-^ ^sfl^ 4^)*4-§-* 4 5U4. ^, 7J7I0144 ^BflAi^si 7^4, 4^4 4 

4^4 47l4^H-5-S. 4*11 44°1 4-i-*-S*l, ^^^133 ^^-^ < a-°l ^l ^^sl^l «fl&°ll, -fh^l-S-'ll^ 4-S-*>fe # 
4$h(h14 4^4 4^)<y %e>] 44444. 

£t, 7isfl4 4ojj( 30 )^ ^=.^3.6-1 ^5|4 ^7,14, 9J44°.S^ 4^3 4sflSL, *He|SL, ^^21 ^^^4 jL^sj.^ 4 
^5]3i, ^4 5L4# c: 'l3i 5E4 4^14°1 -'fl^l g-^y 443*K1-. tflJL-aj^l -^1S4^ BlS4^11 

4s.^^lE444o_ s ._i i eiloi e_4 4444 43.4^4, =s^^n?K'ivfl °] E - ci^l^?]?}^^^^, ^niHi 421 4 
7l4^H°ll 4-8-^4. be, 0} 7^4, i<y 444 «9^*>7fl ^ItW $4^. 

£t, 5L 1 ^ 51 2^1 51Al4fe 44 40], 4 1 4-3.(5!)^ 7>44el4(51B) ^ 7)1 2 44(52)21 7}474el4(52B)a- 4 

4^^^ ?\}o]^°i 444°11 ^*Rr 44^- ?1 51(12)21 4-S-°fl^ ^^-S- ?1^(12)4 4 ^#3 *t-a-4 

4 * ^Hl ^-8- 351(12)4 4 €4* a =8- €4 ^3 4#*(50c)43 ^71^4 444 ^l*>7l fltt 
^4^(74^^!)^ 014^^1^ ^4^i4(i4)oi 3]4s|^ 44. £ t, 7)1 1 44(51)21 7>44el^(5lB) %A2 44(52)2] 
7}47414(52B)3. °14°1^^ ^41^2] 444°il 44^4^ £-4-8- 5)jei(22)4 4^r°ll^ 4-4-8- 351(22)4 4 ^43 
44^ -S- f-^-4711 4^.11-4 4^-H 3^(22)4 4 44344 44 S4 €4 43 4^?-(50c)43 ^3-^ 
3 34* 3343 214 ^43(333)41 01^.^4^ 4l33^(24)ol 3333 34. 



3 43#(14) 4 343^(24)2] -^-^ 45.7} 43434r ^44 43 43 2] 44 
a444r 41333^ 43 ^jsl^i 444, 444 4434 4a4fe 4333. ^3 4el = s44, 443 45l3H€ 3 
°\) 44 4.x] s. °14334i H4514143 333^ 3351 143 431: 43 ^4s^l S444i 3 433 33 433 4 
4. 31, 444 511412) ^ 444 5|n(22)2| 443 cH4 44 i4 ^42] 4443 4 #iL*H, 34 i44 44 421 ^ 
443 343 #^-3 33 7}44 1 5i, 3& 3434(14) ^ 41434(24)* ^11^143 ^fe 434is 4351 #4. 

44-8- 5ln(i2) ^ 444 5]n(22)-M- 4433 4711(3! ^4. 44^14. ^43)4^ «J433 514. 

443, 4344 33°l^(l; 333^4 3333)3 34430& $33 32433 ^144 3 3333)3 343 44 
43 44. 

44, 47144 3 4°1^ 4^3(60; 44(10), ^1b1333(40) 4 4^r(20)ol "1 43s 43s ^34^1 343)3 3^4 

3 3 3 44 3 33 3 43 4*3 44. 

<4 4, ^ 10 44 s 174 7|4i43 44(10) ^ 44(20)^| E|4r 44°l 4^44(443 44)3 ^43 344 711243 
2] ^144 H 43 433 4*344. 

51 104 44 334 5l4t°!]4 244^ -^7^4 4^47] 44 44J51014. 51 11 4 51 124r 44 *1434 5i3t^4 44 

4 443S2] ^43 ^34 4*343 34 4*3 51*14. 51 134 443SS43 344 334^ 434 4*343 34 44 

4351014. 

441, 44(10) *S 44(20)^1 3^ 440] 4^444 ^4, 103 t^|s4 44 33, ^44(SB1)^ *#4 43(C1) 
43, 4433343 434 43 S4 4s_s_ 014^4^ 5 44 10 o^, -y^KPl; 47}4514^4 4^ 4^3 3 
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4), 3^4 3.3i4(&4 4*4 44#^, 4?l*r4 4 r°1^1^ 44(P2), ^^^7> 4 ^ <g7}^ ^4(&4 4 * 

fl PTFE, PVDF, PE, PP, *i2-Y- T 0 > T b 4 24# 44441 4)3 4444^r 44(P3). 44 :il-4# 4«fl 

*>33} 6f| ^X}(P1) ^ «g^(P2)fi 44} 4^4} -8-^l(S)l- ^44, JK44334 44 *J44 3i^# 3444". 

21, 47|44 ^a)-o|^ S A-i 24444 43^33 ^ °- ^, 44(10)4 ^(20)4 74 437} ufs ^^-ofl^ i^s ^ 

^jss 4444 t 444 3443 2^3} 4 44 *J44 Ei-ajg 2444. 

34, 4714 44 444 3344 2^44 ^JlAl. 4^ e}^ 5 44 100/;m 43S 4444 <ys^ ^ 

44 4, 44 44 43444 344* 4444 44 344 3244, 4# E-rg, ^^-^(cg^^ ^7}44 
^5gS].o^ ^£l-i§-^ 244.31, o] il^S}<i] 444 4244 c o] zJJ^l^. 

4:3 .^flSt 3^44 4 444 44444 53^44 434^, 44 =^<H 4513 PTFE 44 3^4 444(4434 ^pjL 
33f4 43-7} $131, ^4* *444 . 44433 4"444 <13S 44* 1^33 444 4 4 44444. 

4*4, 44 44 444 E5°l 4, 3 11 4 3 124 344^ b}S>} ^ ^-x]( 7 0) ^ 44(80)4 4444 3444 
43443# 4444. a, oi§^ -gT^ofi 9I<H A lt 44(10)44 4443(ES10; 3 13 43), 4, 44 43(ES10)33 4 
4443 44(10)4 44444 444 -H^sK-ii, 44(10)4 #44 74* 4fe *4(20)4 ^4 4«J4 4443 44 
44. 

51 114 3443 44(70)3 43, Til 1 #(71)4, 7)1 2 #(72)4, 4 1 #(71)4 4 2 #(72)4 44 4 4443 4271 

(73)4, 2 7fl 4 4 4 #(79)3 74 44 $14. 4 l #(7i)*44«84 441(744 443^4 444 43(75)3 7444 
$14. 4 4*4 43(75)4 44 44* 44(74)4 444 4 4^. 314 4*4 43(75)4 7-14(74)4 4.4 4 4 44. 
3?} 4*4 AlH(75)ir 71^1 AlH(Bl)4i 44^11^1^(160)7} ^?^# ^.n 5H4. 

aft, 4 2 #(72)4 44 ^*^1 4H(75)4 4^-^ 44^si ^1^(76)* 4ia 44. Hl4, 4 2 #(72)^ 

44(76)^1^471 44] (76)4 si 47-l7| 7| ^?l^4 4^^- v.eK^.aism ?i-g-)7> ^4eM 4-^, 44^44^ tl^ 
(LD-& i£4 42:7i(73)^<=H4 42:44# 4 A 14 ^4 4^4 4^(77)7} 4^1e.^- 4 

4. 

-f4, 441 ^-g-Ee-M Sl?d§>^, 4 2 #(72)-°-] 44(76)ol SjTl^oi, .^1 i s-(7l)P-l ^4(74)<^1 4^^^ 4^ 
^11 7-lB(75)7> 4 l #(71)4 4143. ii-44£4. 44^1. ^d44 ^!*4 *1H(75)4 ^"^^4 H(160)4^l. 44 *I4 
4 Ei^(Ll)# Ea?J:4. °l^-4, ^•4s^4H(l60)4°1)fe 44 ^^-S- f-S 4 Jj(Ll)- 0 ..?. ^14*14^- ^(L2)o] ^4 
44. 44^1 44] 4^4 ai^i^ 44, EyKL2)cl ^44 ^1H(75)4 444 44 #(79)^1 44 4ai7l 

(73)?-*.S 4^44. 4^71(73)^-^1 4^4, ^1 H(75)44 E4(L2)4 4i^<H ?4*S £)4* 44 4^^1 % 

(18)4 4447} #(78; ol s>, r 44^11#(78)j 44)^1 44. ^A^l, 44 4f-4 ^44 a]4^ ^n, A^t 

4 ^1^(75)4^1 44*H#(78)°1 ^44 ^^^1 4-^(77)^ 44#(79)°fl 2\n 44(76)0.3 44(76)<^1 4^14 

4. 

44i, 471 4^*11 4M(77)4, ii 12^1 E44^ 44(80)# 444°i 444H(ES10)# 4444. 

JF. 12^1 F>14^ 44(80)^ ^5., Til 1 #(81)4, 4 2 #(82)4, ^1 1 #(81)4 4 2 #(82) 4°H ufl^lslfe #Hefli 
"(83)3 ^4=1^ 44. 4 1 #(81)^r 4^r^4 44(84)4 44 7l^*> ^o)^^^ ^-]^^ Ai H (77)3 ^5]^ <$t\, 

aih(77)^1 4^ ^44 44(84H 414^1^ 4^i, 314 4*^11 4 H(77)^ 44(84)^1 441^1^ 44. 
H(77)±r 71t11 AlE(Bl)4°]l ^-^^4^(160)71-4^51 ^^^11 a1e(754<H1 44*ll#(78)ol Hl*> £ 
44. 



?-th 7)1 2 #(82)4 47l ^14^ ^ls(77)si 4-S-4 44°] 4344 44«j^l 44(86)4 4^- $14. s c t, 4 2 #(82)4 
44(86H^ 471 44(86)4 s] 4 4 ^1 4 ^4 7^4] 4^-4 iiE](EA]sl-7i ?>^-)7> -^sH #i£ 511^71 (83)4 °11 
4^4 47] e] 4 Hdli 444 44 ^44 ^|H(87)7[ ^5is 44. 

44, 44] 444^47> 4444, 4 2 #(82)4 44(86)4 5)444, 4 l #(81)4 44(84)-4l 4444 4^ 44 
*11 4^(77)7} Tfl i #(81)4 443 ^4444. 44^1, 44 7#4 3-44 444 44, 44*1] 4^.(77)^ #S4^7| 
(83)4^-3 4E44. »H4i4(83)^4^ 27)14 ^J^^4 #H4^(83A)4 »4(83B)7} 4444 44. #4(83A4 
#4(83B)^r 4^4 444 444 4±477)7> 4443^ 4444 44. 

rx4 ^, #4(83A)4 #4(83D)4 44 4 444 43,(77)7} 4^4 44, #4(83A)4 444 444 43(77)4 44 
44(78)4 44 S44 4444, #4(83B)4 444 444 43(77)4 44 43(B1)4 44 S4(44)4 444^ 
447> s\jl, iE4, 344 434 344 4433 444 43(77)# 7p3si-niA} «4 4§ 4- 4444 44. 

34, 4 4444 #4(83A) ^ #4(83B)^r 44 °1 444 43(77)4 44444 4^-3: 'JfAi 4443: 4471 
77374 44 514. 3*1, 4 4444 #4(83A) 4 #4(83B)^i 444 4444 447> 444 43(77)4 4 443 
3 4Fi 34 # $14. 

#34^71(83)44 444, 444 43(77)44 474#(78)4 434 444 7\% 4 7f$44445i, 4444(180; 
443^ 4S14 44 4^-4 43(77)44 4-^44(l8))4 44. ^-4^-, 44 744 ?_44 444 44, 444 43 
44(180)4 444 444 43(87)3- 44(86)4 4444. 
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44°4 E. 13a4 E.44fe 44 £4, 4^(86)^1 441?I 3^1 4E(87)^r 3.43. 444 S(ES10) 

* 444. 5E, £ 13a4 E.444 444J=(ES10)4 44, 44244 E 4160)4 5.44 ^44 7}44e] 4 (120)7} «§4 

44 Sit}. 7}4444(120)4 44 ^44 5^441)4 44*11 AlE( 75 )6) ^4244^(160)44 Si «V refl ofl , 
4414160)4 44444 44 444 5Li°Jj(Ll)# E.is}5L^ ^^o.^ ^ 4 ,g- 44. 

44°4 13t>4 -V-Als}^ 44 4°1, 44§}i=. 4444 440^4 ^^fl<aofl 5^4*1, 444S(ES10)4 #31, E 
13c4 E-444 4440)4 444. o] 4, 44 444 7}4444(120)4 444 444 4^(12)^4 S «>£|r:s. 
4-H(KS10)4 iffe 44, 4 5} 444 4^(12)7} 4*llS}4 4^4 440 0)4 44 4 Sit}, je, <#q-g- e]H _E4 

(12) 4 444 4^(22)4 444^ 44 ^ 4 444 4 514(12) 4 444 4^(22)4 4ES. 444<4 4 

4(10) 4 44(20)4 444 tfl*}^ 444il3. ^#?}4. 

44<4 4^ ^44 ^ 3] ^ ol El (40)4 44(10)4 44(20) A}o] 6j| *j^8l Aj-HflS 4*14-4 Tg-T^l 4444 <g 4 4 

444 444-^*1, 4444 44°li ^4(60)4 4 A <J44. 4 <g^sl ^4 444, £ 144 4^4°1 4^44. £ 
14a 44 £14cfe-&*'i^| SlH^l^ 4*14 444 444 4 <*fl& E4 -s}fe 4 4 SLo ] tl. 

44, 4^1 21414 (40)4, 44-(10)4 -§-^-(20) ^} °1 °11 ufl*144 4#*IK61)4: 444. °1 4f41(61)444 -*fl^^l 0 l^ 

(40)*r 4400) 4 44(20)4 tfl44 Aj-BflS Wfl444 S144, ^4 4«rfl 44S^r 4*1 $14 4 

4. 

444, £ 14a4 51444 44 44, *v ^>4 71^0.44 ^44 ^(91) 4 4444 4^(92)4 A}olo]l 
(61)« nfl^l^t}. ^^(91)^1 ^#^1(61)°H ?]#s}fe ^(7}<is}fe n}) ^ ^^(92)^1 2}^*|j( 6 i)6fl ^j#s}^ ^(7}«s}^ 

t}^-ofl, £1 14b°11 E.7ls}fe y}5} ^o], =^(91)2} ^^(92)°flAi ^f,^( 6 i)^ ^ x ]s}£S. ^^^( 61 )s. 7 }t]-s}ig 

A-l ^}7l ^S}3 IS ^l^lSl^ ^^r*}^ <g^5] A£(T1)S 7}«s}^ *}t}. 0]^^, <$^a0)4\ 

(16), 6 <J=^-( 10)^1 t}^l#(i8), xflsle11olEl(40), -g-^(20)2l t}^-^#(28). ^, £-^(20)3 ^^1^11(26)7} ^^S}^ -y-Efl£| 
*dy]S}n T^a}oli iJ(|l(60)# -^-71 ^*v±} l, T B <TKT S T s ^ d| efl <q ^Jpjf M-^tflji, 

T B ^ ^7}^^ ^lf-1 <as}^# 7}5]?1t:}. 

ol OJ.S-15^ ^ffil?|olE-l(40)- < 51 <£$}7\ « 0 >3E|7l Kfl-E-oH, ^S)?flolEH40) ifl-¥"^| Pl^l^^^l 3^1^01 f-^-arl H Q > 

^l^t}. n nIB-^, ^3*1^01^(40)^ ^Slfe ^Sfl^ °1^ ^ Sit}. 

a*}, ol oj^el ^^<^a^ r-}^^l^(i8)si Jfs-ofl e-^l*}fe ?i7}^ ^^1^1 c a^|-7} <y<H*+ji, ^-^^l^dS)^ j£ 
^(>Mls|^*lT5i(40)o11 -^^s}fe^^l jOL^)*l ^l^Bllol El (40)^1 S.^^\ .fi-^^-S-^ ^-y-°ll &^*H S^^^^t}. rrnfl 
^-^1, t}^^#(18)3'} ^1^511 olE^(40)-lr ^^^7] ^ oj^ 

?£?}, °1 •g^el ^'S'i^fe t}^^l^(i8)5l ^7fls}fe ^7}^ ^^1^1 ^Sf7} t}^^ll^(18)2l a 

^(^-d^de)^ ^^s}^ a^)°l ^^^1(16)^-1 a^^-l iL^^iq ^>S-°11 *^H A i ^^S-^^^t}. ^- «fl^-°11. t} 

^■^t-(i8)4 ^^.^(i6)i- ^7i^^#° -^-^-s}7ii A cHHi -°q*fl ^-s^ii i a^ A i?a swi ^q-. 

a?}, ol «-^sl ^olH^ ^^#(28)^ ^-^} ^^§}fe 17}^ 4-xl_oq ^^L+ji, 4^^^(28)51 5. 

ig(^5l ell oiEi (40) °11 ^^s}t- 3r^l ^sl ell 01^(40)^1 5^ A«^-§-5l *J ^ f}tl-. rz. ufl 

^^1, t}^^l^(28)2} a11^b11o1e)(40)# *^«}7ll ^aj-A]^ ^ 5lcl. 

a*, ol 1*15] -^^^a-1^ t}^sn#(28)^ ^5-^Hl S-7lls}^ 9|7}4i^ 4-xl^q 9131-7} ^^^al, t}^-^ #(28)^1 If. 

^(^^^(26)^1 ^^«}fe ^r^l a^)o) ^^^11(26)51 .a.^H.H.01 ^a>oH ^Aj-^^flr}. a. nfl^i, t} 

^■^1^(28)4 ^^^1(26)# ^1714 ^4 #4*1 ^Efl°11 4^sMl ^4 A m t 44. 

s^<4 44514 4*11 44(10), 4^1 e141e1(40), 44(20)4 444t1 44444 ^45}sl, 444 444 444 
44 4 44 4444 ^ 4°l^(l)4 4«14ji ee4 444t11 ^44 4 44. 

44^1, 4oli(50)4 44 "J ^i cfl4°l 4444. 44, 4 1 44 4 4 2 444 44 444 44 ^4 44iis 4 
44fe ^40^ c^oi 4-4mioiai^ ; ej-u) uiioi^ai, 51-4^ 4-4^10]^^, qii^j 44401^4 0)4 o]- 

31 4^ 4^U4 444°i 4444. 

44, 44 S4 444 4444 44 44*114 4°1 44 44, 4444 4*-^ 0)^44^ ^ v] sv 

4. 442.44 44 444S4 44 7}fs4S*l fr4 4 4 44. 

44°11, 44444^ 44 444 444 44 44°1 4^4, 44 44^14 4°1 =lfe 44 4^1 4444 4^4°^ 
44244 7 il444 4i£S 44 S4 44(44 44)4 ^1444. =lz\3., 44 at 444 ^4 37|s 444°1, 
444^4^1 444 14^444. 

44°11, 44 24 42:4^ 4^4 44 4°1, 144 4^-4 4431, 4444 444^ ^1(60)4 4*144. 
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A&4, 4 i €#(5i) yi 4 2 €#(52)51 ^a-aaaa a ^*v-e- ^, *n i €#(5i)5i ■a-g-^n^ a 7\aaaa(A 

#Jf(51B))5]- *f| 2 €#(52)51 A 7>^>e]-?-(^^-?-(52B))51 ^V^l^l *f| 1 elu ^ ^ 2 e|H7} ufl*l5l# Jf# 

oil ufl §M t o] t,\4 ^ jl AAA *| e] # 3lt4. 

51 15<4l 7ls*>^ "a=q-§- e)n 51^(12)51 AAA 4 1 €#(51) ^Ml 2 €#(52)<i l-g-^A^i- A4A 
t4. 51 15# ^-g-^- A44 ^*fl <&^-g- e)c ^^1(12)^1 ^r^# 1 ^#(51) ^ 4 2 €#(52H ^-g-^l^l^ ^ A 5} 

-?-4d, 51 15^1 5LA1S>^ v}<% ^o], A>-g-5>±r <#-=t-g- 5] 31(12)51 # ^ 37]^ ^«]-<5l ^ i( 9 3 A; 

iS.-sfYH ^44 7><g «-7floi ^] 1 i-g-^-g-^i #^(93)^1, 7}i-v^fl?] si ^ 2 <£A4A4 #^(94)^ -M--8-3H, 
°1S3 ^H, *fl 1 €#(51)51 €#^(516)7} "g-g-^-SKr AA, <&^# el 31(12) A, 4 2 €#(52)51 €#Jf(52B)7} € 
-§-3^*>^ Jf^-iLS olifL^^^ tiH^l sic]-. £E, JE. 154 7§A, #(93A)5l ^ 3.71 <£^-g- 5lE(12W €€ 

^AAA ^^5]t *f| 1 €#(51)51 ^1 ^ ^^^^T-* Cfl5* A^e^ ^Aj-o] tg AJ 5) ^ 5^. 

^7lAl, tr 15o1 l tr A | g j.i^ B j.<q. ^-o], <&^-g- 4 31 (12)5) S^l^r 7)1 °1 ^(50)7} ^-g-Aj^- Jiuf ^S>7fl <S ^ * 

^HH, §M 7]AA ?d ^1 HV^S>Cl-. 4S-4, ^-§-3]- ^ *^ oj^-g- 5]^(12)Sf, ^ 1 € 

#(51) ^ ^ 2 €#(52)5} T-l-ol^^ ol^o^ ^^^1 7l^s>ir ol=^^^ ^^f-(U)fl ^AAA. 



-491 4 2 AAAAA ^ 



IE ft, 7><a^-7]l?l af| 1 ^-§-^--8-^1 #^ (93)^11 tl #(93A; Sm^f-)^ 711- 1 
(94)<4l5L, 7^1 1 €#(51)51 if-4 ^ #(91A)Sl ^^J ^ 37l# JIB]?.! ^A. 

^#°11, I5i i=.^ij># v}3} 4 1 €#(51) "A 4 2 €#(52)^1 >a#-¥-@"i- A 0 ^^^, 4 l c S-§-*]--8-5i 

^^(93) ^ ^11 2 ^-§-#^-51 i?^(94)^sl ^7fl# 7V«a-#*.S.^, ^71 ^#^#i ^1 ! ^#(51) 

^42 €#(52)^ ^-g-^-^l^lcf. 

<>1 -S- €^*1 #<a*l 2lH.(22)^ ^H5l ^^<=11 cflSflA-l5L ^-g-av ^-lcl# #71 g-g-a)- ^ c| 5} ^A] 

1ES *^-*V ^ ^l^l^-(50)# -T- -g-^-* Hl3=-(22)51 ^^£1 ^4 tfl^t <S-§- 

^ ^31 1- "SH"* 5111(12)51 -V-g-^l tflU: ^§-4 ^al^l- 5-AH1 ^s>f ^-fit- <ifi- ^| 1 1-8-^-8-^ 

(93)51 ^4 #€^ ilS«l *J«- ^ Sit)-. 



1 €#(51)51 €^^-(51B; 7>^>31^-(51B))^ ^1 2 €#5l ^^(52B; 7H > 7>el^-(52B))^, °o 1: ^- 
-g- e|H(12)5l ^^51 ^ ^ -g-q-g- e)lL(22)5l ^51 oi«q^ ^-fl-g-, <^1# €^711: A>-g-§>o^ i^5] 7}^ 

aTj o.s ^^5i s.ni^- ^^ca^-^ 1 -)?!:^. 

fl £ 1601 E*l?jR=: v}Q 7 ^°), ^«fl€ -8-^(30)* ^<y«l-7l fl*l 7fl-7^-(H51)# %S-S>7l €^-5l *1h € 

«M €A1SH ^r4. o]s_^ 7 )i^^(H51)# #Efl5l ^01^(50)7} 

=L$3L, 51 16*11 i^ls}^ y>5l- ^oi, 7fl7-¥-(II51)S^-El .7isfl€ *^(30)* ^<8W. ^^^7-1, "4^7lf Af-g-Sl- 
?11 0^(50)51 7fl^r-^-(H51)# ^^tl-. atb, £ 17^1 E.a1s>^ go], ^^^^ #7]^ clul-ol^d)^ ^^s) 
o]*}^ ^S-si 4^^ 7i^o.j£ §>t °fl L i€ «-^°llH, €-0-^1 "i-eM ?n o]^(50) ^^1: -7^- 

°}^4 7lloli(50)^ ^71^ rlsMifl; ^71*1^71^^1^)^ 7ll3l-ol ^a^uf. 

0l#, W>^€ ^Al^Hfl^l ^sfl/^ #xfl*>7H €^S>^^1 D J-. ^•Sr ^"71 ^Al^Hfl^ fHEH «r^r|. ^ ^ 

S^, ^71 €7l^cfl5l M^°ll a<H^. ^71^ ^W>oli(l)Sl H^g-Jfl- -7-«-^ O.S.^1, a.r4 3.B«E«lr 7"^ -2.S «>o^r: 

IE*!, 1471 €^l^cfl5l M^°ll Sl*H^r ^q-dO) ^ #q-(20)-a: AA -7«1*1 ^7lS]-«!- r^wl-oliCDoil ^-sflA-1 

s>S^K>, ^(10) ^ #^"(20)4 z>€- 1 ol# ^HlsKa, ^^-(10)54 #^-(20) A<A 4 ^3i|^|olB|(40)7> l7fl^ flH^5|^ 

Hi*!, 44/1 ^Ai^tfl^q ^4 $.\44^±, £ I3a°ll 5iAi«i ^^^1s(esio)# m4 ^44^ ^(10)4, 51a] 

*>^1 #^-8-51 ^^AiE^ 0344^ ^(20)^, *ll 5) 511^1^(40)^51 4%44 4A4 £ li^^l T 4& 1*1 si 
S-^A 1*1 cl# €^1^1-^ Tj-a-oii cfls]-^ Al^sl-S^n^ ^. Tg-Tg^ ^ ll2:Ho >Hj^. oi^ofl *4^51a1 Q^A. i# 
*5i 7^AiE( ES10 )5l-, -g-^45-51 ^i^-AiE AVojofl, 0)1-21- ^a7is) u) sfl °] A (40)# 4 4 4 A 4^4^r ^ A 3A^, 
4A4 V\A4 £-A^4 At, AAA A^A AA4^ A4A4^9A. 4 ^A, AA4 A^ A4 ¥44^ Ay] 4 
44^ J-4A m^-A ±A4 3.7)4 47} 4A4^ ^4Ar AA A AA. 

att, 4A AA, A7] A4^44 A^4 A4AA, fs. A AAA 4s,A^4 44 A7]4AA TlaflAiE-!^ 
4A4 4A4 44 AAA A, A A^A 4s,A44 An 43,4^ A7]AA 444^ ^7loi^^ ^444 4 A4 44 
A°-4 4A AA, A A^A 4Z-A4A 4A AA 4444. 5lA>(pseudo) t!^)^^, z]}^^ TlHflA)^ 4.7}AA 4 
4444 4z.4^ A A 7} AAA. 

3LA, A A44 4^A4A As. 4AAA 4 l AA A 4 2 AAA, 4 l AAA 4 2 AA A44 4444 ^l^ 
^}4i\]o]^$y r ^-ob^ 51- 31, 7}sl^ 7>fe €#-°s ^AA 44^ 44 AA4^ AAA 4A4A 2AA 

A #51 2a>^1a151 4sr~A 1a>€^]51 ^l?.<Hl.5i A A 7}^AA. 
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^. 5E51. ol ^ °-, -g-^-2| t}^*H^ ^o^ £±r <Q*}3-^ -g-^-g-^ ^J^t^S o] ^x]^ <y 

4^ ofl &<>H^r ?lH^r 4# «5 *8^5.*r 3? ^-^21 Jf xfli?_JfEl ^Ajs) ^-^iSl 

si -S-i«ifl ^-g-^:^ $14. 

[4] AH] 

014, ^^Hl ^ aljaoil^- s.^ ^2] ^71^ clw>o|^5l ifl-g-g. 4M14t]1 H^sM'S, ^ 11^^ ol^sl ^ 
a^H ^t?i=. 

(^ahi 1) 

o|sl-oi ^ofl life)-, £L H SLAlfl ^7|Sf*l- clflfolifif ^ & yv^ y 7 \ 44 r] 40] 7 | o] ^ Tl^AlE]) 

1)44^1 ^ 

<&4(anode; £-4^ *I4) 3. 4(cathode; £-4 A <3 44)5. ol4^1 44^ ^ ^)^^guf. 44 Jf-®^-^ 4a14 
«^fli ^fi(5H.f.)^. ^^17] £|t- 9.7}^ ^Kl-JiJI^(T B =200°C)}fi}. 51^2:^11 (?>^ 3- ?»)!-, oll-oi ^^ Hl 
7} 4-£ 2:^:?J.fl-^l =8 :l:lfl Bfl^-sfji, 0)3}^ -g-nH<y MIBKH^ol^li^m)^! ^-<?1*H 

4-g-^l, o] 5li*M(Ll)-g-, <y-^|fc-3.«J3. ol^^it- ^?^|(-T-7)|: 50^m)sj 4^ <44<H1 .7-<y47.1 ^ ^ £ 

24eH 5l5-fl ; MIBK-H 44:11, 44 #i AV-g-S-M ^^AllSl- 42 ^21 _E4.0_.qL ol s-ol^l^ ;*] %■ 

HBflisH, 5_4S 0 l^°.*.fe- ^^K^l: 50/im)2] 4^21 44-fl 444EAj2] 4^1#( J f?ll: 37/zm) 

°1 *J^^_ ^(ol^h r ^i^-(El)i oj^ji fl-cl-)^ ^fl^l-sl-^cl-. t+Tr^l, °1 ^^(El)# ^^l-^Cii^: 8.0mmX8.0mm) 

njE.^- ^^sl-jl, a?}, 150°C ^1 175°C21 i££ ^l^S^ 12^^ o] aJ- *J*J<g- o.S«l, 
21 JUdi -i-*}-^ ^714 0 1, 7>^^ a7l# 2^?> ^Hofl 121 ,^7151-SV rly>ol^^ ^fl*>fe ^ 

711^4544. 

13c^ll -V.Alfl 2mm, 7jo| : 8mm, ¥^11: 50/an) 7> ^ e) oj^^j ^aJ^ oj=^. ^ ^-q-^- 9J§i4. 

(2)^7l3?-«h r-14oli°l .^4 

-T-a, ^ ^ ^b-^* t(]^Al?l.ii, =l A>o]ofl 7flA| Jf^atJA ^l^-^^l^ ^5le11olE-l(8.4mmX8.4mm, ^ 

^:0.05mm)^ nfl^l*l-31, ^ ^ ^ o] &\ ^e>] &*\iZ 14ai ii^ ^ *]%^} 

(61)Sf ^Htl- -7^ °J 3J># 

q-g-i, £ 14°11 sla] si 51 7pJ-slri]# ^vH^Hell^)* 4^-«M, A oM -g^xq 5! 7}^e)# ^ 

AH1 ^^a^-Ca^el ^^). a, ^^5] ^51(T1)& 230 °C, <S-3&- 90kg/cm', ^el^m-g- 40^5L 43^ . 

^^3 €#5-^ ^115. ol^f-^^m ^ 3*1 ol Hi <g^xq ^^oflA^ oi^^xl o>i=, ^-olsl-^rq.. EF_«1, ^.A^l ^ 

3 -f^ 711^ IfSi ^^ISS ol^c^^^ /fl 5] Efl o] El SI v|l-¥-n]^|^^ol Bjl ifl ^ ^ ^ ji) ^ ^ ^ rj^i^ 

SEMAl-^14 *oj«vo^ s ^| s}-ol4g r ^_ ol ^^l, ^ a| Jf^jas o]^ol^i^ ^ Tjl efl ol El 21 ^^F^ ^ ^ 

^ ^ n t-^* 21^17} 5]^ ^7>^ ^K^iJl7)Sl ^S.^ ^ 5l(T s >T B )ol 5\\± 

2:33, IS .^Al5l^ S^ii ^*>t ^o) SJ-ols!^^, 

4-g-^ll, 7}SL^^r 4H-a^ €#-*SAi, -g-oflol] ^^w>i- *j-Aj ^Xl 71121 2|^Jf2l ^(#ClHS^€ilS ol 

^•^^1^ 7^1: 40/im), S-^S o1=l^7-1^ 4 0 ^ m ). #elo^l^S 0^^^]^ f^(^^: 20//m)ol 

^>3H cfl5L aj#sl ^#^(¥^1: 20pm, 3.71: 14.0mmX28.0mm)t ^«l«>S5l^. 

4S-^1, 2^-Sl ^--^ JSL^- ^¥-3], ^714*1 tlH>o|i ^^(60)-& wfl^-1 tfl-^t^. 

^ uflofl. ^^-8- els ^ -g-q-* el 31^ ^^21 z|zv, ^ 7 y^\ ^^]%-{iA) m ^^^(24)3.S.M , W^]S.S. 
^€ ^#(^7(1 : 50/zm)# 3] 44^. 

^IS-^l, 5L 15^1 7]3^S}^ ^21- S,ojf> ^bfl vtt. ^ -S-^-S- 5l^^l ^fl ofl <g-g-S)- A) ^ # 

4lAl54^r}. Sj ^ 1 oj.g_a.Kg.21 =^(93)^1 *(93A)S1 x^t^^aj-^ ^ 15o] } t=a1«1 ^-g. A>c}e|#(21^ 44-; 

2.3mm, °>sfl^ m}^: 2.5mm, (t^I): 0.50mm)S ^S 1 ^. 
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•21^1 1^-7l# A>-g-<sM 2mnuM g]E ^(l-g-jsj-)*}^. ol afl, 5L 1641 ^} fi ^o], ^sfl^ 

*°j](3o)* ^<as>7i w y^^-m ns.7-}7] i^ «is i^-# §m *i*i§i-5^. 

°m *°fl)* ^^ysi-s^. *n^r*iH, #°« v >m~8-sm, ^}o^( 50 )s] 4^m5im °iimi §m ^i 

(^AH 2) 

1*13 -i^lM^ 1*13 ^SL(Tim 200V3. «V ^3 ^sHlfe aJaH i<sq ^7i3)-*v ciHi-oiisq- ^oj*v ^ ^ A 

A]oj| 3) 

1*13 ^<*IH3 7}^ *133 60kg/cnf ?> ^ olsq^fe- ^ A H 13 37l3-l*> ^n}o]^s^ ^ ^ ^ 

iLS 37124-*}- cltifol^ ^^nf. 

(^AH 4) 

133 ^cH A 13 1*1 el ^rS.(Tl)# 200°CS. 3}ji, 7>1 x\e)s] 134 60/crf ?> 3 33°11 : & -€*H 13 3713}-*}- 
M3*H 5) 

333£ ^^-s] oia.^,xl^ x-fl 3t| efl o] EK8.4mmX8.4mm, ^M|:0. 03mm, T s > 250°C)# A}-g-*> 3 33<3fe 

-S^H 1^1 #7]$^ 33-3^5} ^1fl ^ w a^ilS "5i7lSl*v 33-3i# ^^sl-^rq-. 

(^3°}] 6 ) 

<&--p nj ^--q-51 3- r}^;§^l 3f^7} 3^ 17>^ PVdF(l-3 *S[-3 13 C ^=U0°C)S SM, 1 

33 ^^^1^151 133 £JE(T1)# 170°CS. fl 3 33<ife A] A] <£\] 15) ?l7lS*«|- 333^3 ^ ^ ^ £7jAS 
^7lSl-*l- 3 33^ .^S^uf. 

(HlJE^l 1) 

1*1 el ^^efl^si 133 5-£(Tl)# 150°C5L *V 3 33°^ ^a]<| 15) ^71 tqn>ol>b^ ^1*1 ^ gj ^ o. 
S ^71^ clwM^# 4^}%^. 

(H1J2°11 2) 

1*1 51 ^IH^ 7l ^*1e)<il ^-^-g: 30kg/cm- i?- *t oisioip^- ^aHI ^7lsfsi- ciflloi^ei- ^ ^ ^ 

ili S71S1-*}- rlwlol^s- Xl^grl-. 

(alJS^i 3 ) 

#el2£S^^5| ^H^bv^^ ol sol^l^ ^ls1^1o|EH8.4mmx8.4mm, 0.05mm, T S =150°C)# ^l-g-sl-^, oj^ 

51 ^^^1^1*1 1^1 Bl ^ri(Tl)# 120°CS *1 ^ 0 l5l^ir ^AHl 151 ^713}-*} ^^01^^ ^Al ^ ^1 

7l§f*}- rlw>ol^^- «^e| ^^A-l ^^ = ^^^51 xi]A\]t\-^p.^_ ol^ol^^ a]} e | b] ^ ^^-5]^ 

51 °1 SJ-oitl^rl. 

(Hl.n/^1 4) 

i-el=S^^51 Jfz]as s-l^H^l t ^l5l^l 0 lEl(8.4mmx8.4mm, T ^11 : 0.05mm, T S =150°C)1- A>-g-§}^, 

oflA-leq oj^el A E(T1)f 120°CS fl ?A 0l2l°llir ^^H l^l QA&c^ A^^^Q ^Ifl ^ ^ SLS. #7lS}^ 

rl4°li# ^2l-«>^^. 2, 1^51 ^^^^ #HlSS^iffl^ ^^rl^BT-CLS 0^^^^ ^ ^ ^ o] B ^ - ^^5]^ ^o) 33- 
°J£1t1^. 



(Hl^^l 5) 

MAH| 5i^A4 w^iei ^.^^ ^ ^ o]iqoi|^ 

^71^ rqwloli^- ^fl3j-S>5ixq-. 



AJAHI 1*1 ^7\Hr^r Av\o)^Q ^1*1 - £A-1 Ui 2:^1^.3- 
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4}-*^>fe _v^^^§>^, S^7> 2.5V°11 -*Fs ^SC^r^l-^S)- 0 - ^ °1 S S§>^, ?i^-7> 1/ 

«1t^. =LS]JL, ^JE. 0.5CS1 7^=- u Q >^4 H}jL, ^S. 0VS 4534. ol ^1*1 * > ic^ -f^i Z}JL, 44 7} 

2.5Vi E.i}4 T, 444 #4-2lS- °l*Ss> 0 1, 41f7}^444-4 1/107} 4 44 4H #44 ^S444. aslJl, 44JE 

1C4 7^X1- H}44 iH.f^l^ OVS 444. 7.fl#4* 7flAlAl^. 10S| 44444. 

47144 r^fol^o, 44(47144 440]^ ^'1 4444)4 444 445a4. 4, 4444(4444-44 4 

4)4^1 44444(4444*444 4444.$.^ 4-7)1 44°1144[W-s]4 44.2., 4444 4441 = 2xf^l 4 
?W^l[W-s]/C!!-^ n*\&#lV] 2 )£\ 431 4 -g- a}444 44 44 44(4444 -g-^=)[F]-g- 4444. 2, °1 44 

(4s|414 44)[ F ]4 ^<H3 H J7> 4°ll 4§114 544 444 *} 7J2)- 4 4 ~ 544 ^?§X\2] aJ- 7 }4 5*1 4. 

44'Hl, 4^ 444H 254 444 S 60%4| 444, 4 4444 44<>li4 ESR4 4^ 444(< : >1 4. r 47l 4^ 1 , 
olel-ji air}). ESR4 444 °1 44 44S 8§444. 4, 1KHz4 444S 10mA-Ir *44 44 444 444-SL3-4 
4, ESR4 44444. 

4-b41, 44°fl 1 44 44i 6 4 HliE^] 1 ifl^l 4^1 54 A 47144 44 c >li(47H4f- 4444)4 25°C°114, 
12044 4*1 4*1, Aj-^ig. tg-^ofl 120^-1 ?i "o 1 -^ ^^1 ^Sfl^lEl *^[FJ-'lESR-g: ^s}^ch 

-a^H 1 ^fl^l ^^Hl 6 ^ «lJ2oil 1 ifl^l H|J£<i 5^ Z| ^713]-*!- ^a}c:>li(xj7]c>l ^sflAlE^)^ ^sflAlE-] -g-Sj= ^ 

RSRS1 7J j<}^ _sx i oil i-M^i}. 



3. 1. 





120AIZ1 axis 


120AIZ1 gfx|S? i 


ESR [ Q ] 




ESR[ Q ] 


SgKF] | 


^A|0j| 1 


5.2 


0.054 


5.3 


0.054 ! 


6UI0II 2 


5.3 


0.054 


5.3 


0.054 


^AIOII 3 


5.5 


0.054 


5.4 


0.054 | 


^ Al CHI 4 


G.3 


0.054 


0.9 


0.054 ! 


^JAIOII 5 


5.6 


0.054 


5.6 


0.054 | 


^AIOII 6 


5.3 


0.054 


5.3 


0.054 5 


dlUOll 1 


11.0 


0.054 


16.8 


0.054 ! 


dlHOll 2 


11.3 


0.054 


17.5 


0.054 ' 


b I in Oil 3 


210.0 


0.048 


211.0 


0.048 ! 


b I a Oil 4 


27.5 


0.050 


27.2 


0.050 | 


b I il Oil 5 


10.7 


0.054 


16.3 


0.054 i 



41 A H1 1-°1 ^7151-ST- ^sflAlEHl A >-&^ -^7lS>-a)- clu>o|^ ^^joj SEM %°js}5gc}. 7j 4^ ^ 

18^1 5L 18^1 SEM a> Tj ^ .g.^ q-^^l#(l8A)^ ^1 ^ ell ^ eR40A)^ ^^l-?--S-^ ^Bfl« ^ 

S«>^ -S-^*t 5*1, 1*121 -g^oflAl^ 1^1 -QSl^l /-llslellolEi(40A)^l, 1*1 el ^^<^Ai*i 1^ 

^Hl ^«11 ?l^*>t t}^l^(18A)ol ^st-s^ ^o) Sj-olsl^cl-. ?p, «.^Aj cl-^sllt- 

(18A)°1. l7ie| ^7^|a-i^ «^e|oi| £qsH <$$W-o\. ^l^ellf|El(40A)^ 5.^ 91^^^^ 1 4HI ^<H^ *i J £ 
^^«H ^71 A€^^°11 ^^-s>.n 5i^r Tjioi a-oisi^ci-. 

iLTgl^oH r^^, «*i^Hl o)5|] ^4 A|| 5 £|^|olB|# Ml*>Al^l <a^5l-Al7j T^^SL, -^^4 'S*^ $1 

^ ^.y]S\n T^W>fli« ^^l^Jl SE«1 #^§1-711 ^ Xi^ ^71 ^-«?- CIWH^ 7ll2:H 0 >^^- ^ o^r.}. El-^ 

ji si«l- «HSsl-7il AH^tt ^ $14. 

^^^1 4«H ^«H^l^r 74.7ls}-*> TlsflAlEli- ^cfl7l7l(^^ ^i^>7l7|) ^^-§r 3H « 3 H.*}-g-fi] H- 

3£Ai^ o.SA^ oj-g-^ ^ §14. 
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(57) ^tS] 7] 

^^8- 1. 

a^s cfl^*>^ X i 4^ ^ X 2 444, 47l Xl l 4^r4 47l A 2 44 4°H1 Sl^aH 4*4^ *4^H 

m 344& #3., £e*k 471 x i 44 4 471 xi 2 44-^^1, 33x14, 471 43^14 471 ^^i^ x\- 

o]*)} ufl^sq^ ^V^s^ 4^144 4fe 4^r4 4^14^ 47144 t^H/^ ^s^^i 

471 4^X4^ 4-^ X5-S4. 343^4 4t 44*fl <?]44. 471 4*X 0 J4^sl& 44 444ji 47l ^1 ^ ell 
0]^]°) <3s}-3 T s ii4£ 44 <343 T B 4 4fe ^7}^y§ 4^1# 444i, 

44^1 l, t b <tkt s s XHsi^ 234 444^ 1*1 3 4e.(ti)s. 471 ^4^1# 17-414°-S*1, 47I 34*1H 
A 1 4^1 X 1 34^1 471 33X, 471 X| 1 34^ 471 4^X4, *)Wl°li4 471 XI 2 34^1 471 4^X4, 4 471 
XI 2 44^1 471 34X^- 1X4^13 43U 4t 1*13 -^44 i44t 34 4t 37144 ^4<>li£i x 

244 



^ n 1 * 2. 

X 1 4^1 471 XI 1 44 ^ 471 *f| 2 34°-3>| 4^4^ ^44 444 4444 

471 XWM^sai 4*J4^ 44& «]t 444fe 34 4fe 47144 ^4*1^ X2-44 



3. 

XI 1 4 2^ XI 2 4*11 471 1*13 4^HH, ^S. ^44^ 4 43 7f14X3 4 0 H 47l 34X# *fl*14 

^, 47| 4 43 7}14X 43 *M5i 444 71-14^ 44 4^5- 4ir 37|44 340]^ xi24^. 



3^8" 4. 

X 1 4 4*1 X 3 4 4 <=H^ 4 4°ll $J44 47l 1*13 ^o^, a o v 7 | *v #3 7}<g4X°ll 5}^ *-]#x^ 7 }<$# # 
471 4 4^1 7114X 43 ^^je. 7>i4fe 34 4^ 4^ 47144 34*1^3 X244 



5. 

X l 4 Ml 3 XH 4 4 4 4°11 X^ X2 4^°ll 3«ll 143^r 37)44 34°1^. 

5i <?3 
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[20 



51 



51B 



52 



30 



52 B 



J 

2^0 52Al 



50 



53 



50c 



\ X \ > \ > N 

; 

F53 



.v.V!7 



F54 



54 



J 



50b 
50c 
50a 
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